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Abstract. There have been a number of successes of real-time application of 
physiological measures in operational environments such as with the control of 
remotely piloted vehicles (RPV). More recently, similar techniques have been 
investigated within the context of improving learning. A major challenge of the 
learning environment is that an individual's ability to perform the task, and thus 
their workload experienced during the task, are constantly changing. Cognitive 
Load Theory provides insight into how workload interacts with learning. One 
aspect of this theory is that as information is learned it reduces working 
memory demands. This paper discusses results from an RPV training study 
investigating the effects of workload and learning on pupil diameter. 
Specifically, pupil diameter decreased overtime as the task difficulty was held 
constant, and increased as new information was presented. The results of these 
studies are discussed in terms of how they can be used in a physiologically 
driven adaptive training system. 
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1 Introduction 

The introduction of the terms Neuroergonomics [1] and Augmented Cognition in 
recent years has signaled a renewed interest in applying measures of the brain to 
improving performance at work. Neuroergonomics refers to an interdisciplinary area 
of research where fmdings and techniques from neuroscience are used to better 
understand how the brain functions at work. The goal of this field is to create a better 
work environment which is informed by neuroscience. Augmented Cognition also has 
an emphasis on applying neuroscience to work but has been more specifically focused 
on using neurophysiological signals as inputs for closed loop systems. The goal of 
these closed loop systems is to detect when individuals are overloaded or underloaded 
and adjust their environment accordingly. The ability to create a close looped system, 
however requires that we have metrics that are sensitive to changes in cognitive load 
in near real-time. There have been a number of different types of sensors used with 
EEG being among the most popular due to its high temporal resolution. 
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